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Osteoporosis (OP) is a condition of increasing bone loss which leads to increase bone fragility and fractures. Current studies proved that oxidative stress (OS) has involved in bone resorption. Thus, this study aimed to compare the serum levels of oxidative stress parameters between postmenopausal women with osteoporosis and without osteoporosis to show whether there is a relationship between oxidative stress parameters and bone mineral density (BMD) or not.
In this cross-sectional study, a total of 150 postmenopausal women who visited Duhok Rheumatoid Center and performed bone densitometry were enrolled. A study questionnaire was used to collect the required information from participants. Serum malondialdehyde (MDA), ceruloplasmin (CP), peroxynitrite (PN), total bilirubin (TBIL) calcium and vitamin D (VD) were studied.
According to world health organization (WHO) criteria, normal BMD was determined in 12% of the study population, women with osteopenia represented 52% and 36% of women were identified as having OP. Women with OP had significantly higher mean values of MAD, PN and CP as compared to controls. Mean values of TBIL remained unchanged. Similarly, VD showed no significant differences between groups with high prevalence of VD deficiency among the study population. This study showed a negative orrelation between total BMD, lumbar spine (L-spine) BMD and MDA in
The present study suggests that oxidative stress parameters may be valuable in diagnosis of low bone mass in postmenopausal women. However, more studies assessing the role of oxidative stress in bone metabolism are needed. 
ANTIOXIDANT STATUS IN POSTMENOPAUSAL OSTEOPOROTIC
Osteoporosis (OP) is a condition of increasing bone loss which leads to increase bone fragility and fractures. Current studies proved that oxidative compare the serum levels of oxidative stress parameters between postmenopausal women with osteoporosis and without osteoporosis to show whether there is a relationship between oxidative stress sectional study, a total of 150 postmenopausal women who visited Duhok Rheumatoid Center and performed bone densitometry were enrolled. A study questionnaire was used to collect the required information from participants. Serum malondialdehyde (MDA), ceruloplasmin (CP), peroxynitrite (PN), total bilirubin (TBIL), According to world health organization (WHO) criteria, normal BMD was ith osteopenia represented 52% and 36% of women were identified as having OP. Women with OP had significantly higher mean TBIL and calcium ant differences between groups with high prevalence of VD deficiency among the study population. This study showed a negative BMD and MDA in uggests that oxidative stress parameters may be valuable in However, more studies assessing the A questionnaire form was used to collect the required information from patients. After informing each subject about the study and taking their consent, the structured questionnaire was filled through direct interview. For all participants, lumbar vertebrae (L2-L4), pelvis region BMD and total BMDwere measured by (DEXA) (MEDIX 90) (dual-energy X-ray absorptiometry). Values of DEXA readings were represented as BMD (g/cm2) and T-score was used to assess bone mineral density as defined by WHO. Accordingly, the values of T-score <-2.5 considered as OP, while the values of T-score <-1 and > -2.5 were considered as women with osteopenia and women with a T-score >-1 were considered as healthy individuals. For each subjects, weightwithout coats and height was taken without shoes in standing position.Body mass index (BMI) was calculated as the ratio of weight (Kg)divided by height (m2) square meter. An overnight fasting blood specimen was drawn from participants by venipuncture. The tests were performed within 24 h of blood collection for estimation of TBIL and calcium which were determined by commercial kit supplied by (Biolabo SA 02160, Maizy, France). Then, the remaining serum samples were portioned and kept at -20 °C for later examination of MDA, PN, CP and VD which was determined by ELISA kit supplied by (bioactivia diagnostic GmbH). Peroxynitrite radical catalyzes nitration of phenol to yield nitrophenol with an absorption maximum 412 nm. Serum was mixed with a mixture of phenol and sodium phosphate buffer at room temperature for about 2 h followed by addition of NaOH. Concentrations of samples were determined by using molar extinction coefficient of peroxynitrite (4400 M-1.cm-1).
Determination of serum malondialdehyde levels
Determination of serum ceruloplasmin levels P-phenylenediamine oxidase ceruloplasmin method was used to determine serumceruloplasmin(CP) 11 .
In test tubes placed within ice-water bath, serum was mixed with substrate solution (p-phenylenediamine solution (50 mg of crystalline pphenylenediamine + 5 ml DW + 1 ml of glacial acetic acid) was added to sodium acetate tri-hydrate solution (8.15 g of sodium acetate tri-hydrate + 30 ml DW) and the volume was completed to 50 ml DW) and incubated for 15 minute at 37 °C. After cooling, the sample was mixed with inactivating solution (100 mg of sodium azide + 500 ml of DW) and brought to 25 °C in an incubator. Finally, the sample concentrations were determined at 532 nm where the absorbance was measured and the and the absorbance of the colored supernatant was read at 532 nm. 
STATISTICAL ANALYSIS
The data were analyzed using SPSS software version 23 and expressed as mean ± SD. The comparison between multiple groups was done using oneway (ANOVA). Pearson correlation coefficient was applied to assess the relationship between variables. In all tests, a p-value of less than 0.05 was considered statistically significant. Results are expressed as mean ±SD. n = patients number. Results are expressed as mean ±SD. n = patients
RESULTS
Regarding oxidative stress parameters, Table 3 reveal that there were significant differences among groups in terms of serum MDA, PN and CP levels (p .
Results are expressed as mean ±SD. n = According to Pearson correlation coefficient, serum MDA had a negative correlation with total Results are expressed as mean ±SD. n = patients number.
stress parameters, that there were significant differences among groups in terms of serum MDA, PN and CP levels (p< 0.01).
On the other hand, serum levels of TBIL remained within normal range and exhibited non-significant differences between groups
Results are expressed as mean ±SD. n =patients number. In this study, serum TBIL levels were investigated to study the possible relation between TBIL and osteoporosis. The results are indicating that concentration of TBIL is (0.776 ± 0.323 mg dl) in osteoporotic women, (0.746 ± 0.316 mg/dl) in osteopenic women and (0.622 ± 0.251 mg/dl) in healthy women. The results show that mean values of serum TBIL were within normal range in all groups and that they were less in patients with normal BMD than in patients with low BMD, though it is not significant. In the study performed in human primary osteoblasts and human osteosarcoma cell line(SAOS-2), Ruiz-Gaspa et al (2011) demonstrated that bilirubin at low concentration (0.6 mg/dl) noticed in patients without liver diseases wassignificantly elevated viability of osteoblast and increase mineralization of osteoblast 23 . However, several studies proved a positive relationship between BMD and serum TBIL levels 24 due to it is antioxidant and anti-inflammatory effects, which may protect from bone loss 25 . Even though several studies on the relationship between serum levels of TBIL and osteoporosis have been conducted, but the results were controversial and inconsistent. In the cross-sectional study on postmenopausal Korean women, it was found that TBIL showed a weak or no relationship with BMD 6 . Moreover, no certainty is available whether serum TBIL under normal physiologic levels is a protective or risk factor for osteoporosis 26 .
In this study, vitamin D status was evaluated and results show that 70% of women under study had vitamin D insufficient with serum levels 18.207 ng/ml which come in line with the outcome of the cross-sectional study done in Kirkukcity by Ali (2018) 
